Effect of calcium ionophore A23187 on pregnenolone metabolism to progesterone in rat granulosa cells.
The effect of calcium ionophore A23187 on the metabolism of pregnenolone to progesterone was examined in rat granulosa cells during a 24-h culture period. Granulosa cells harvested from pregnant mare's serum gonadotropin treated immature rats were incubated in the presence and absence of the divalent cation ionophore A23187. The ionophore induced progesterone synthesis from both endogenous sterol substrate and exogenous pregnenolone in a time- and concentration-dependent manner. Pregnenolone metabolism was examined in the presence of aminoglutethimide phosphate, an inhibitor of endogenous pregnenolone production. Steroid secretion resulting from metabolism of endogenous substrate was more sensitive to A23187 in that a lower concentration of the ionophore was required to induce a significant increase than that noted for exogenous pregnenolone metabolism. In addition, progesterone production from endogenous sterol occurred 6 h earlier than the observed increase in the conversion of pregnenolone to progesterone. These results indicate that A23187 and therefore possibly enhanced calcium influx may play a significant role in the regulation of pregnenolone metabolism in granulosa cells depending on the duration of incubation. The earlier steroidogenic response from endogenous substrate may be a reflection of an acute effect of A23187 on certain steroidogenic steps proximal to pregnenolone production.